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1.  Introduction 
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2. Methods for the computation of structural distances between molecules 
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2.1 Kernel functions 
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2.1.1 Tanimoto kernel
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2.1.2 Weighted Decomposition kernel (2D-WD kernel) 
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2.1.3 Optimal Assignment Kernel (OA Kernel) 
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2.2 Structural similarity Ipi Index 
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2.2.1 General principles 
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2.2.2 Computation of local similarity (between atoms)  
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Fig. 3. Computation and evolution of the matrix SUB. Example with the molecule M being 
formamide (CONH3) and the molecule M’ being glycol-aldehyde (C2H4O2). 
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2.2.3 Global similarity (between molecules) computation 
 
-C&D)E(BECEB$(''CEDEB01.;0='
B   (CB) (' BC C B01 2CB) E  
EBE CEB  CB6,C B CB6C  )E(BE ED1 2 B (
B% ($ D)  4D)BB BE)C B  /A >		D *5FE 	A D' ++"0
)B'B%B(&B)B&(DE'BCCEDEB01A
EBE CEB B &   CB) $   )DBB B 
CB6CDCCCDDD($BE)C'DE(B14'%
BBE&(ECC$B&&EBDBEB%$$
)C)&DB&CDCDDDBEED1

2CB)   BB)   EE')D12( 
EBECEB('BCB'BCB6,CB	BB12
CB)&&B)BB)DD%$BB)
,C%BED1-6BC&E'5)DB0B'CEDEBCVAJ
BVAJBB	B1CV(AJBV$AJ*)(DVAJ0B&(
CB ' VW B V	W *)(D  VW01 2 CB) B ( &
B)  B )$ BE)C *&B) B)  B B) B	)  CEB$
%BED0B)BGDBE)C1-EE')6&C'B%B
)$ BE)C  CB)1 V(W B V$W B &B V!W *)(D 
V(W0BV5WBVEW*)(DV	W0B&B12CB)&
'BCBCCBBBBBCB(CB
'BBC01D'B:
F1 BCV!W*)(DV(W0&(V%W*)(DV$W0(BD
V(W B (  ( V$W  D C&ECB DD:   
&BEB,
1 BCV%W *)(DV$W0B( BCB'VW1 - 
&B)BBB)(DV!W(DDBE)CC&ECB	&
CBBEB('V!WBV%W1A'BBEB
('VWBV5WCEDEI'DE(B(EB
(CBB$ED(DD1

ACE$B&(EB&&D&B*BEF0BCB	)
B&BBCBEB$CBB&%DBE1
 
  
 CFDCDDEAFACDFCA

2C&E6$B(CB(''C&D'D
,C  /;!='  CBDC(  BC  CEDE1   EBE
CEB$C&DBC&E6$CB$(D/;='&CC&D)BEE
&(ECB)  E'%BEDE'  ?D  C$12(CB)
('BCC'CEDEB0DC&D)E(BEED
 01.;0=12(B($DCBEE,CCB6ECEB)
CBBCB0%($DC(BC12%($
 () BBE B$CC$   CBD1 2D  %BEE C&E6$  
B&&B/;>'('8(=1
 
3. Experimental material and tests methodology 
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 3.1 Chemical libraries 
 
3.1.1 Data sets 
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3.3 Kernel functions implementation and clustering algorithm 
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3.4 Parameters setting 
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()%D&?D01For the 2D-WD, OA Kernels and Ipi, the main parameter is the width of the 
neighbourhood, which is taken into account to evaluate the similarity between two atoms. In Ipi, this 
parameter corresponds to the number of iterations used to compute the matrix of similarities between 
all pairs of atoms. A value of 5 was sufficient in Ipi to see the convergence of the SUB matrix. Thus, 
this value was selected for the corresponding parameters in OA Kernel and 2D-WD Kernel. 
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3.5 Classification evaluation 
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4. Comparative analysis of similarity measures 
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Fig. 5. Comparison of similiarity measures. CI index for the four distances used with HAC 
clustering method on the four datasets: Cox2, Dhfr, Bzr and Er. The vertical line marks the original 
number of chemical families and the point where a ranking between the four methods can be done.  
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